Antisera to five different diffuse forms of Staphylococcus epidermidis were prepared in rabbits as a mean of serological differentiation of S. epidermidis strains. These antisera converted the growth types of the homologous strains from diffuse to compact form in serum-soft agar but did not convert the heterologous strains. The converting activities of the antisera were absorbed out with homologous organisms and not by heterologous strains, indicating the specific serological properties of these strains. Further, the converting activity was absorbable with cell surface substance extracted by sonic oscillation and was not absorbed with cells from which this surface substance had been removed. SSA technique. The SSA technique followed the method of Finkelstein and Sulkin (2). Pooled normal rabbit sera were used throughout the experiments.
Diffuse and compact morphological forms of Staphylococcus strains in serum-soft agar (SSA) have been previously reported (2, 8) . Recently, Yoshida (8) demonstrated the different serological capsular types of S. aureus strains which presented diffuse-type growth in SSA. As a result, it was felt that the SSA technique might be used as a test for detecting cell surface antigens, with the possibility of serological differentiation of other species if it could be shown to yield reversion in colonial morphology from diffuse to compact type. On the other hand, we (9) have found that the majority of S. epidermidis strains represent diffuse-type growth with the serum-soft agar technique, although some compact-form strains are observed. As a continuation of the studies on the serologically active substance demonstrated in SSA, attempts were made to determine whether this technique could be used for the classification of S. epidermidis strains which have, thus far, not been successfully differentiated serologically. This paper is concerned with these preliminary investigations.
MATERIALS AND METHODS Strains. The strains were collected from the Clinical Laboratory of the Nippon Medical School, Tokyo, Japan, and the 406th Medical Laboratory, Kanagawaken, Japan, from clinical specimens of all types of Japanese and American patients and their environments. The strains were gram-positive cocci, catalasepositive, nonmotile, oxidase-negative, and both oxidized and fermented glucose with oxidation-fermentation media. They were tube coagulase-and slide coagulase (clumping factor) -negative, deoxyribonuclease-negative, and could not be bacteriophagetyped when an International set of phages supplemented with 84, 85, and 86 and the Seto-Wilson animal set were employed. They were also not typable with the S. aurens antisera of Pillet et al. (5) and Oeding (3) .
SSA technique. The SSA technique followed the method of Finkelstein and Sulkin (2) . Pooled normal rabbit sera were used throughout the experiments.
Preparation of antisera. Diffuse-type organisms of S. epidermidis grown overnight in Brain Heart Infusion (BHI; Difco) broth at 37 C were washed once with saline. These were resuspended in saline, and the turbidity was adjusted to 1.0 optical density unit at 420 nm by using a spectrophotometer (model II, Tokyo-Koden Co, Tokyo); this value was found to be equivalent to approximately 109 colony-forming units (CFU) per ml. After being washed and standardized, the preparations were then autoclaved at 121 C for 15 min, and sterility was tested before the material was used as a vaccine. Between 1.0 and 1.5 ml of the vaccine was administered intravenously to 2-kg rabbits on 3 successive days per week for 6 to 8 weeks. Animals were then bled, and the serum was titrated by the tube growth technique (8) . When the serum titer was too low, booster injections were given.
Determination of activity of the antisera. Following the procedure previously noted (8), a maximum antiserum dilution that produced completely compact-type colonial morphology after 24 hr of growth was designated as 1 unit, and 2 units per 0.1 ml of the antisera involved was used for all further experiments.
Determination of S. epidermidis type. With antisera to S. epidermidis strains 53, 39, 72, 21, and M-10, selected earlier in the study in the SSA technique, the strains were typed by the method previously described for S. aureus (8) .
Absorption of converting activity of the antisera. In an attempt to absorb out the converting activity of the antisera, 300 ,ug and 1.0, 3.0, and 10.0 mg of lyophilized organisms were added to 1.0 ml of homologous and heterologous sera each containing 20 units of converting activity. They were then incubated at 37 C for 15 min, and 0.1 ml of the absorbed antisera together with normal rabbit sera (NRS) was used for the SSA technique with homologous and heterologous organisms. Determination of colonial morphology was made after incubation at 37 C overnight.
Demonstration of antibody to cell surface substance. The organisms were cultured on BHI plates at 37 C overnight. Cells were then harvested and washed once with 0.85% saline. In preliminary experiments, cell suspensions containing 5 mg per ml in saline were treated by sonic oscillation (10 kc, Ootake Co., Tokyo, Japan) for from 1 to 10 min at 1-min intervals. Portions of the sonically treated material were plated out, and it was found that a 5-min sonic treatment was the maximum for maintaining viability. Therefore, after centrifugation at 7,000 X g for 5 min, cells were treated by sonic oscillation and then lyophilized. A 5-mg amount of the lyophilized substance was added to both the homologous and heterologous antisera and incubated at 37 C for 2 hr followed by incubation at 4 C overnight. After this, the precipitates were removed by centrifugation, and the sera were filtered with a membrane filter (0.45 jrm; Millipore Corp., Bedford, Mass.). A 0.1-ml amount of the treated sera was then used for the SSA technique to determine the growth types of both homologous and heterologous strains. Untreated antisera and normal rabbit sera were used for controls, and determination of growth types was made after incubation at 37 C overnight.
RESULTS
Effect of antisera to homologous strains on colonial morphology in SSA. With the addition of various amounts of antisera to homologous organisms in SSA, diffuse-type colonial morphology was converted to completely compact type, to compact-type colonies with short to long tails, and to diffuse type according to the dilution of antiserum employed. The converting activity of the antisera was, therefore, quantitatively titratable by the SSA technique. The converting activities of rabbit immune sera obtained with our immunization schedules were from 1:4 to 1:32. Preliminary testing of strains showed that one antiserum was insufficient, and a series of five different antisera to strains 21, 39, 53, 72, and M-10, after laboratory numbers, was developed. It was also found that there were no heterologous cross-reactions between the antisera to each of the strains used ( Fig. 1 VOL. 5, 1972 activity, but less than this ratio would not suffice. Similar experiments were done on all antisera and preparations, and the results concerning the specificity of the factors are shown in Table 2 .
Demonstration of antibody to cell surface substance. The experiments were designed to determine whether the converting activity is related to the cell surface substance. To obtain absorbing material from the cell surface substance of each strain, the organisms grown in BHI were harvested and then treated by sonic oscillation for 5 min. The 5-min fractions were then used as cell surface substance, and absorption experiments were performed with these materials. The experimental results showed that the converting activity of the antisera was completely absorbed out with 1 mg of homologous surface substance but was not absorbed out with a similar amount of the cells which remained after 5 min of sonic oscillation nor with the cell surface preparations of heterologous strains. This indicated that the antibody to the cell surface substance was specific and concerned with the converting activity. 
a D and C indicate diffuse-and compact-type growth. 
D and C indicate diffuse-and compact-type growth. (Table 3) .
Of the 102 typable strains, 57.8% showed a pattern involving factor 53. The data rearranged by factor occurrence versus source are shown in The foregoing remarks apply to both the monovalent and polyvalent typing strains. In fact, the problem remains whether the polyvalent types represent multifactored strains or mixed cultures of S. epidermidis. In preliminary experiments (Yoshida and Smith, Bacteriol. Proc., p. 160, 1971), it was found that a polysaccharide substance, extractable from cell surface substance preparations, was the reactive substance in antibody absorption, and further studies in this area are in progress in our laboratories and will be reported elsewhere.
Observations in our laboratories also showed some cross-reactivity between S. aureus and S. epidermidis when the type C encapsulated S. aureus strain was reacted with anti-72 antisera. This suggests that a possible cross-reactive antigenic substance is involved in the type C capsule of S. aureus and in the surface substance of strain 72 of S. epidermidis. No other cross-reactions occurred, and biochemical studies of this observation are also now in progress in our laboratory.
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